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GRAPH DISPLAY APPARATUS , GRAPH performs following processes of : determining an expression 
DISPLAY METHOD AND PROGRAM as a graph display object according to positions on the 

RECORDING MEDIUM display screen , the positions being designated by a user ; 
generating an operation receiver for changing a numerical 

CROSS - REFERENCE TO RELATED 5 value of a coefficient included in the determined expression , 
APPLICATION according to an operation of the user ; displaying the graph 

of the determined expression and the generated operation 
This application claims priority based on Japanese Patent receiver on the display screen ; and changing the graph 

Application No . 2014 - 161720 , filed on Aug . 7 , 2014 , the displayed on the display screen , according to the operation 
entire contents of which are incorporated by reference 10 of the user on the displayed operation receiver . 
herein . According to the present invention , it becomes possible to 

easily display a graph desired by a user . 
BACKGROUND OF THE INVENTION 

BRIEF DESCRIPTION OF THE DRAWINGS 
The present invention relates to a graph display apparatus 15 

and a graph display method and a program recording FIG . 1 is a front view illustrating the configuration of the 
medium for displaying graphs corresponding to mathemati external appearance of a graph function calculator 10 
cal expressions . according to an embodiment of the present invention . 

In the related art , electronic devices called graph function FIG . 2 is a block diagram illustrating the circuit configu 
calculators have been made into products . Those graph 20 ration of the graph function calculator 10 . 
function calculators display graphs if users inputs math - FIG . 3 is a flow chart illustrating a graph display process 
ematical expressions corresponding to the graphs . of a first embodiment . 

It is also possible to execute graph display application FIG . 4 is a view illustrating a graph type table which is 
programs in tablet type electronic devices such that those used in the graph display process of the first embodiment . 
electronic devices display graphs according to mathematical 25 FIG . 5 is a flow chart illustrating a first slider generating 
expressions . process ( 1 ) of the first embodiment . 

A graph is a visual representation of the characteristics of FIG . 6 is a flow chart illustrating a second slider gener 
a function . Therefore , in learning mathematics , it is per - ating process ( 2 ) of the first embodiment . 
formed to change coefficient values of terms included in FIGS . 7A to 7D are views illustrating display operations 
function expressions are changed , thereby changing the 30 of the first embodiment of the graph function calculator 10 . 
forms of graphs displayed . In a case of changing a coefficient FIG . 8 is a flow chart illustrating a graph display process 
value , it is necessary for a user to operate a graph function of a second embodiment . 
calculator such that the graph function calculator displays a FIG . 9 is a view illustrating a display operation of a graph 
screen for setting the coefficient value , and newly input a coordinate screen G of the second embodiment . 
numerical value for the corresponding coefficient by oper - 35 FIG . 10 is a flow chart illustrating a graph display process 
ating keys ( in a case of a tablet terminal , by operating keys of a third embodiment . 
of a software keyboard ) . FIGS . 11A and 11B are views illustrating display opera 
Meanwhile , it has been considered a graph function tions of the third embodiment . 

electronic calculator which displays sliders for changing FIGS . 12A and 12B are views illustrating other display 
numerical values , thereby enabling a user to change coeffi - 40 operations of the third embodiment . 
cient values of mathematical expressions by operating the 
sliders . However , in order to display the sliders , complicated DETAILED DESCRIPTION 
operations are necessary . 

Also , it has been considered a bar graph display method Hereinafter , embodiments of the present invention will be 
of changing a threshold value for a bar graph by a slider and 45 described with reference to the accompanying drawings . 
redrawing the corresponding bar graph ( for example , JP - A - FIG . 1 is a front view illustrating the configuration of the 
H11 - 328279 ) . external appearance of a graph function calculator 10 

For example , a beginner in mathematics may not know according to an embodiment of a graph display apparatus of 
what expression the beginner should input to make a graph the present invention . 
which is a learning object be displayed in a desired form . 50 Although the graph display apparatus is configured as the 
Also , it can be considered to display a keyboard for inputting dedicated graph function calculator 10 to be described 
mathematical expressions on a display unit in a device such below , it may be configured by installing a graph display 
as a calculator having a restricted display area such that a application program in a tablet terminal , a portable phone , a 
user can use the keyboard to input mathematical expres - portable game console , or the like . 
sions . In this case , a problem in which individual keys are 55 In the main body of the graph function calculator 10 , in 
small and thus are difficult to be operated occurs . a range corresponding to about the lower one - third of the 

The present invention was made in view of those prob - front surface of the main body , a key input unit 12 is 
lems , and an object of the present invention is to provide a provided , and in a range corresponding to about the upper 
graph display apparatus and display method ( and a program two - thirds of the front surface , a touch panel display unit 13 
recording medium thereof ) which can easily generate and 60 is provided . 
display a graph in a form desired by a user . The key input unit 12 includes numeric keys , symbol keys 

such as “ X ” , “ y ” , and “ Z ” , four fundamental arithmetic 
SUMMARY OF THE INVENTION operator keys , and so on . 

A “ Keyboard ” key 12k can be operated to display a 
According to an aspect of the present invention , a graph 65 software keyboard on the touch panel display unit 13 . If the 

display apparatus includes a display unit and a processor . “ Keyboard ” key 12k is operated , various function keys such 
The display unit includes a display screen . The processor as " sin " , " cos ” , “ tan ” , and “ y ” are displayed as a software 
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keyboard in a lower portion of the display unit such that a Also , a unit change amount ( Dot ) according to movement 
user can select an arbitrary function key and perform input - of a knob T is a numerical - value change amount correspond 
ting . If the “ Keyboard ” key 12k is operated again , the ing to a movement width corresponding to one display dot 
corresponding software keyboard is deleted . in the movement range ( from the minimum value ( Min ) to 

The touch panel display unit 13 is configured by putting 5 the maximum value ( Max ) ) of the corresponding knob T . 
a transparent touch panel 13t on a liquid crystal display The CPU 11 controls the operations of the individual 
screen 13d capable of color display . circuit units according to commands for various processes 

Also , the graph function calculator 10 has a function of described in the calculator control program 14a , whereby 
displaying an arbitrary graph image in response to user ' s software and hardware operate in cooperation with each 
operations ( a graph display mode ) . 10 other , whereby the graph function calculator 10 configured 

as described above implements various functions to be In the graph display mode , a graph coordinate screen G is 
displayed . Then , if a plurality of points is designated by described in the following operation description . 

Now , operations of the graph function calculator 10 user ' s operations , a graph expression ( y = f ( x ) ) is computed , having the above described configuration will be described . and a graph is displayed together with sliders for changing 16 
coefficients included in the expression . First Embodiment FIG . 2 is a block diagram illustrating the circuit configu 
ration of the graph function calculator 10 . FIG . 3 is a flow chart illustrating a graph display process 

The graph function calculator 10 includes a CPU 11 of a first embodiment of the graph function calculator 10 . 
which is a micro computer . 20 FIG . 4 is a view illustrating a graph type table for setting 

The CPU 11 uses a RAM 15 , as a memory for work , to a graph type to be displayed according to the number of 
control operations of individual circuit units according to a points Pn which are designated on the graph coordinate 
calculator control program 14a stored in advance in a screen G . 
storage device 14 such as a flash ROM , thereby performing FIG . 5 is a flow chart illustrating a first slider generating 
various functions of the graph function calculator 10 , such 25 process ( 1 ) according to the graph display process . 
as a calculator function and a graph display function . Also , FIG . 6 is a flow chart illustrating a second slider gener 
the calculator control program 14a may be loaded from an ating process ( 2 ) according to the graph display process . 
external recording medium 17 such as a memory card into FIGS . 7A to 7D are views illustrating display operations 
the storage unit 14 through a recording medium reading unit corresponding to user ' s operations . 
16 , or may be downloaded from a Web server ( a program 30 If the graph display mode is designated on a main screen 
server ) on a communication network ( the Internet ) into the ( not shown ) according to a user ' s operation , in STEP S1 , a 
storage device 14 through a communication control unit 18 . graph coordinate screen G corresponding to predetermined 

The CPU 11 is connected to the key input unit 12 , the X - axis and y - axis coordinate ranges is generated , and is 
touch panel display 13 , the storage device 14 , the RAM 15 , displayed on the touch panel display unit 13 as shown in 
the recording medium reading unit 16 , the communication 35 FIG . 7A . 
control unit 18 , and so on . If the user estimates the trajectory of a desired graph and 

The RAM 15 stores various data necessary for processing designates a plurality of points P on the graph coordinate 
operations of the CPU 11 . This RAM 15 has a display data screen G ( 13 ) by touch operations in order to make the 
storage area 15a where data to be displayed in color on the desired graph be displayed , in STEP S2 , those designated 
screen of the touch panel display 13 is developed , a touch 40 points are received . Then , in STEP S3 , graph types display 
coordinate data storage area 15b , a range data storage area able according to the designated points are displayed as a 
15c , an expression data storage area 15d , a coefficient data graph type selection window W as shown in FIG . 7B . Also , 
storage area 15e , a slider data storage area 15 % , and so on . as a method of designating a plurality of points , a plurality 

In the touch coordinate data storage area 15b , coordinate of points may be designated one by one , or a plurality of 
data of touch positions according to user ' s operations 45 points touched may be detected at the same time . 
detected by the touch panel display 13 is stored . In the present embodiment , in a case of designating two 

In the range data storage area 15c , an X coordinate range points P1 and P2 , it is possible to display the graph of a 
( from Xmin to Xmax ) and a Y coordinate range ( from Ymin straight line passing through the designated points P1 and 
to Ymax ) are stored as range data which represent a display P2 , the graph of a quadratic function having its vertex at one 
range for a graph y which is set with respect to the graph 50 of the designated points and passing through the other point , 
coordinate screen G of the touch panel display 13 . and the graph of a circle having its center at the designated 

In the expression data storage area 15d , data on an point P1 and passing through the point P2 . Also , in a case of 
expression ( a graph expression ) “ y = f ( x ) ” which is calculated designating three points P1 , P2 , and P3 , it is possible to 
if the user designates a plurality of points on the graph display the graph of a quadratic function or a circle passing 
coordinate screen G is stored . 55 through those three designated points . 

In the coefficient data storage area 15e , data on numerical If two points P1 and P2 are designated by touch opera 
values ( coefficient values ) of coefficients a , b , and c which tions , a graph type selection window W including , as dis 
are included in the expression ( y = f ( x ) ) stored in the expres playable graph types , a straight line graph , two quadratic 
sion data storage area 15d is stored . function graphs which open upwards and downwards , 

In the slider data storage area 15f , data on sliders SL 60 respectively , and a circle graph is displayed such that it is 
which are operation receivers for designating numerical possible to select any one from them . 
values of the individual coefficients included in the expres - Then , if the user selects , for example , the quadratic 
sion ( y = f ( x ) ) according to user ' s operations is stored . This function graph which opens upwards from the listed graph 
data includes data on the shape and color of each slider , a types ( “ Yes ” in STEP S4 ) , in STEP S5 , an expression ( a 
current value ( Current ) based on a knob T of each slider , and 65 quadratic function expression “ y = ax ' + bx + c " ) having its 
the minimum value ( Min ) and maximum value ( Max ) of a vertex at the designated point P1 and passing through the 
movement range in which each knob T can move . coordinates of the designated point P2 is calculated . 
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Subsequently , in STEP SA , coefficient sliders SLa , SL , are easy to be analyzed by the user , and it is possible to 
and SLc are generated such that the numerical values of the change those numerical values , thereby changing the graph 
individual coefficients ( a , b , and c ) become the median y . 
values of corresponding numerical value ranges ( initial 
positions of their knobs Ta , Tb , and Tc ) . Second Embodiment 

With reference to FIG . 5 , a first slider generating process 
will be described . In the first slider generating process , first , FIG . 8 is a flow chart illustrating a graph display process 
in STEP A11 , the numerical values of the coefficients a , b , of a second embodiment of the graph function calculator 10 . 
and c included in the calculated expression are obtained . FIG . 9 is a view illustrating a display operation of a graph 
Subsequently , in STEP A12 , coefficient sliders SLa , SLb , SLb . 10 coordinate screen G according to the graph display process 
and SLc having numerical value ranges having the obtained of the second embodiment . 
numerical values of the coefficients a , b , and c as their In the graph display process of the second embodiment , 

the processes of STEPS S11 to $ 15 and STEPS S17 to S19 median values and having a predetermined numerical value are identical to the processes of STEPS S1 to S5 and STEPS width before and after the median values are generated . 15 S7 to 99 of the graph display process of the first embodi If the sliders are generated , in STEP S6 , a graph y grap " y ment , and thus detailed descriptions of the processes of corresponding to the calculated quadratic function expres STEPS S11 to $ 15 and STEPS S17 to S19 are omitted . sion is displayed together with the generated coefficient In STEP S11 , a graph coordinate screen G is displayed on 
sliders SLa , SLb , and SLc as shown in FIG . 7C . the touch panel display unit 13 . If the user designates two 

Then , if any one of the knobs Ta , Tb , and Tc of the 20 points P1 and P2 on an imaged graph by touch operations in 
coefficient sliders SLa , SLb , and SLc ( here , the knob Ta ) is STEP S12 , in STEP S13 , a graph type selection window W 
moved by an operation of the user as shown in FIG . 7D is displayed . Then , if the user selects a type " QUADRATIC 
( “ Yes ” in STEP S7 ) , in STEP S8 , the numerical value of the FUNCTION ” from a graph type selection window W ( “ Yes ” 
coefficient “ a ” of the expression is changed according to the in STEP S14 ) , in STEP S15 , an expression ( a quadratic 
movement amount of the knob Ta . 25 function expression " y = ax ' + bx + c " ) is calculated . In this 

Subsequently , in STEP S9 , a graph y corresponding to an case , it is assumed that the point P2 is designated at a 
expression obtained by changing the numerical value of the position close to an origin O . 
coefficient “ a ” is re - displayed . Next , in STEP S15a , numerical values of the coefficients 

Therefore , the user can easily make a graph close to an a , b , and c of the expression are calculated such that graphs 
imaged graph y be displayed only by designating two or 30 yn having substantially same shapes as that of a graph y 
three points on the imaged graph y and selecting a graph corresponding to the calculated expression and having dis 
type for the graph y . Further , the user can easily change the tinctive characteristics in which each graph passes through 
numerical value of a coefficient included in the expression of the origin or is in contact with a coordinate axis . 
the graph y by a slider SL for the corresponding coefficient , Thereafter , in STEP S15b , the graph y passing through the 
thereby changing the shape of the graph y . 35 two designated points P1 and P2 , a graph yl having a 

Also , the sliders may be generated by a process shown in substantially same shape as that of the graph y and passing 
FIG . 6 . through the origin , and a graph y2 having a substantially 

In a second slider generating process shown in FIG . 6 , in same shape as that of the graph y and being in contact with 
a case where the calculated expression is a quadratic func - an x axis are displayed in different display colors on the 
tion , first , in STEP A21 , the numerical values of the coef - 40 graph coordinate screen G For example , the graph y , the 
ficients a , b , and c included in the calculated expression are graph yn , and the graph y2 are displayed in red , green , and 
obtained . Subsequently , in STEP A22 , whether there is a blue , respectively . 
fraction in the numerical values of the coefficients a , b , and Then , if the user selects a desired graph yn from the 
c is determined . A fraction means a fractional part in a case displayed graphs y ( red ) , y1 ( green ) , and y2 ( blue ) by touch 
where a fractional value is obtained as a coefficient . 45 ( “ Yes ” in STEP S16a ) , in STEP S16b , coefficient sliders 

In a case where it is determined that there is a fraction in SLa , SLb , and SLc are generated such that the numerical 
the numerical values of the coefficients ( “ Yes ” in STEP values of the individual coefficients ( a , b , and c ) included in 
A22 ) , in STEP A23 , that fraction is rounded off , whereby an the expression of the selected graph yn become the median 
integer is obtained , and an expression having integers as the values of corresponding numerical value ranges initial 
coefficients a , b , and c is determined . 50 positions of their knobs Ta , Tb , and Tc ) . 

Subsequently , in STEP A24 , coefficient sliders SLa , SLb , Thereafter , in STEP S16c , the selected graph yn and the 
and SLc having numerical value ranges having the integers generated coefficient sliders SLa , SLb , and SLc are dis 
which are the numerical values of the coefficients a , b , and played together on the graph coordinate screen G . 
c , as their median values , and having a predetermined Then , if the knob T of a coefficient slider SL is moved 
numerical value width before and after the median values 55 according to an operation of the user ( “ Yes ” in STEP S17 ) , 
are generated . in STEP S18 , the numerical value of a corresponding one of 
Meanwhile , in a case where there is no fraction in the the coefficients a , b , and c of the expression is changed 

numerical values of the coefficients ( “ No ” in STEP A22 ) , in according to the movement amount of the knob T , whereby 
STEP A24 , similarly in the first slider generating process , the graph yn is deformed . The deformed graph is re 
coefficient sliders SLa , SLb , and SLc having numerical 60 displayed in STEP S19 . 
value ranges having the numerical values of the coefficients 
a , b , and c as their median values and having a predeter Third Embodiment 
mined numerical value width before and after the median 
values are generated . FIG . 10 is a flow chart of a graph display process of a third 

In a case of generating the coefficient sliders SL according 65 embodiment of the graph function calculator 10 . 
to the second slider generating process , the numerical values In the graph display process of the third embodiment , the 
of the coefficients a , b , and c do not include any fraction and user draws an imaged graph on the touch panel display unit 
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13 by hand , thereby specifying what function graph is a user ' s inputs loads the program stored in the medium ( 17 ) of 
graph y corresponding to the hand - drawn trajectory , the external storage device into a storage device ( 14 ) , and 
whereby the specified graph y and coefficient sliders SL operations of the computer is controlled by the loaded 
corresponding to the expression of the graph y are displayed program , whereby it is possible to implement the graph 
together . 5 display function described in each embodiment described 

In the graph display process of the third embodiment , the above , and to implement the same process according to the 
processes of STEP S21 and STEPS S27 to S29 are identical above described method . 
to the processes of STEP S1 and STEPS S7 to S9 of the The present invention is not limited to the above embodi 
graph display process of the first embodiment , and thus ments , and can be modified in various forms in the imple 
detailed descriptions of them are omitted . 10 mentation phase , without departing from the spirit or char 

FIGS . 11A and 11B are views illustrating display opera - acter thereof . The embodiments each include inventions of 
tions of the graph display process of the third embodiment . different stages and therefore various inventions can be 

In STEP S21 , a graph coordinate screen G is displayed on extracted by combining suitably a plurality of structural 
the touch panel display unit 13 . For example , if the user requirements disclosed in the embodiments . For example , 
performs hand - drawing in a zigzag shape according to an 15 even if some are removed from all of the structural require 
imaged sine function graph as shown in FIG . 11A ( STEP ments shown in the embodiments or some structural require 
S22a ) , in STEP S22b , the gesture of the user corresponding ments are combined in a different mode , the resulting 
to that hand - drawing is determined ( analyzed ) . Subse - configuration can be extracted as an invention , provided that 
quently , in STEP S23 , whether a graph having a form the object to be achieved by the invention is accomplished 
corresponding to that gesture is in various graph models 20 and the effect of the invention is obtained . 
stored in advance is determined . What is claimed is : 

If it is determined that there is a graph model according 1 . A graph display apparatus comprising : 
to the zigzag gesture ( “ Yes ” in STEP S23 ) , and it is specified a display that includes a display screen ; and 
in STEP S24 that a corresponding graph type is a sine a processor that performs processes comprising : 
function graph y ( sin x ) , in STEP S25 , numerical values of 25 when positions on the display screen are designated by 
individual coefficients a , b , and c included in the expression a user as designated points , determining , according 
" y = a . sin ( bx ) + c ” of the graph y ( sin x ) are calculated . to the designated points , ( i ) a first expression includ 

Subsequently , in STEP S26a , coefficient sliders SLa , SLb , ing coefficients as a graph display object and ( ii ) first 
and SLc are generated such that the numerical values numerical values as numerical values of the coeffi 
calculated with respect to the coefficients a , b , and c included 30 cients , wherein the determined first expression cor 
in the expression “ y = a . sin ( bx ) + c ” become the median values responds to a first graph image ; 
of corresponding numerical value ranges ( initial positions of additionally determining second numerical values as 
their knobs Ta , Tb , and Tc ) . numerical values of coefficients of a second expres 

Subsequently , in STEP S26b , the sine function graph y sion corresponding to a second graph image which is 
( sin x ) and the generated coefficient sliders SLa , SLb , and 35 at least one distinctive graph image which has dis 
SLc are displayed together as shown in FIG . 11B . tinctive characteristics and which is similar to the 

Then , if the knob K of a coefficient slider SL is moved by first graph image ; 
the user ( “ Yes ” in STEP S27 ) , in STEP S28 , the numerical displaying , on the display screen , ( i ) the first graph 
value of a corresponding coefficient of the expression is image corresponding to the first expression including 
changed , whereby the graph y ( sin x ) is deformed . The 40 the coefficients having the first numerical values , and 
deformed graph is re - displayed in STEP S29 . ( ii ) the second graph image corresponding to the 
Meanwhile , in a case where it is determined in STEP S23 second expression including the coefficients having 

that there is no graph model corresponding to the hand the second numerical values ; 
drawn trajectory Hy ( “ No ” in STEP S23 ) , in STEP S23e , an displaying , when the user selects the first graph image , 
error message is displayed . 45 the selected first graph image and a generated first 
FIGS . 12A and 12B are views illustrating other display operation receiver for changing , according to an 

operations of the third embodiment . operation of the user , the numerical value of each 
If the user performs hand - drawing in an exponential curve coefficient included in the first expression corre 

shape according to an imaged exponential function graph as sponding to the first graph image ; 
shown in FIG . 12A , according to a graph display process 50 displaying , when the user selects the second graph 
( STEPS S27 to S29 ) as described above , an exponential image , the selected second graph image and a gen 
function graph y ( at ) and a coefficient slider SLa are erated second operation receiver for changing , 
displayed as shown in FIG . 12B . according to an operation of the user , the numerical 

Also , in each embodiment described above , coefficient value of each coefficient included in the second 
sliders are used as operation receivers . However , the present 55 expression corresponding to the second graph image ; 
invention is not limited thereto . The operation receivers may in a case in which the first graph image is selected and 
have any other shapes as long as they can be operated to the first graph image and the first operation receiver 
change numerical values by a user . are displayed , and the user operates the first opera 

In the embodiments described above , every process of the tion receiver to change the numerical value of at least 
graph function calculator 10 shown by a flow chart can be 60 one of the coefficients of the first expression , chang 
stored , as a program executable in a computer , in a medium ing the first graph image which is displayed on the 
( 17 ) of an external recording device , such as a memory card display screen , according to the first expression in 
( such as a ROM card or a RAM card ) , a magnetic disk ( such which the numerical value of at least one of the 
as a floppy disk or a hard disk ) , an optical disk ( such as a coefficients is changed from the first numerical value 
CD - ROM or a DVD ) , or a semiconductor memory , to be 65 to a changed numerical value ; and 
distributed . Further , a computer ( a control device ) ( 11 ) of an in a case in which the second graph image is selected 
electronic device having a display unit ( 13 ) for receiving and the second graph image and the second operation 
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receiver are displayed , and the user operates the 
second operation receiver to change the numerical 
value of at least one of the coefficients of the second 
expression , changing the second graph image which 
is displayed on the display screen , according to the 5 
second expression in which the numerical value of at 
least one of the coefficients is changed from the 
second numerical value to a changed numerical 
value , 

10 wherein : 
the processor further performs processes comprising : 

displaying different graph types as displayable graphs 
according to a number of positions designated on the 
display screen by the user ; and 

receiving a user selection when the user selects one 
graph type among the displayed graph types ; and 

in the expression determining process , the processor 
determines the first expression and the first numeri 
cal values of the coefficients based on the positions 20 
of the designated points and the received graph type . 

2 . The graph display apparatus according to claim 1 , 
wherein : 

in the expression determining process , the processor 
calculates the first expression as the graph display 25 
object according to the positions designated on the 
display screen by the user , 

the first operation receiver includes plural first operation 
receivers for respectively changing the numerical val 
ues of each coefficient included in the first expression , 30 
and 

each of the first operation receivers includes a numerical 
value range having a median value at the first numerical 
value of the corresponding coefficient included in the 
calculated first expression , 

the second operation receiver includes plural second 
operation receivers for respectively changing the 
numerical values of each coefficient included in the 
second expression , and each of the second operation 
receivers includes a numerical value range having a 40 
median value at the second numerical value of the 
corresponding coefficient included in the second 
expression , and 

each of the first operation receivers and the second 
operation receivers is operable to change a numerical 45 
value in the numerical value range . 

3 . The graph display apparatus according to claim 1 , 
wherein : 

in the expression determining process , the processor 
specifies a graph type based on consecutive positions 50 
designated on the display screen by the user , to deter 
mine the first expression according to the specified 
graph type . 

4 . The graph display apparatus according to claim 1 , 
wherein the at least one distinctive graph image includes a 55 
graph image which passes through an origin or a graph 
image which is in contact with a coordinate axis . 

5 . A graph display method of a graph display apparatus 
including a display having a display screen , the method 
comprising : 
when positions on the display screen are designated by a 

user as designated points , determining , according to the 
designated points , ( i ) a first expression including coef 
ficients as a graph display object and ( ii ) first numerical 
values as numerical values of the coefficients , wherein 65 
the determined first expression corresponds to a first 
graph image ; 

additionally determining second numerical values as 
numerical values of coefficients of a second expression 
corresponding to a second graph image which is at least 
one distinctive graph image which has distinctive char 
acteristics and which is similar to the first graph image ; 

displaying , on the display screen , ( i ) the first graph image 
corresponding to the first expression including the 
coefficients having the first numerical values , and ( ii ) 
the second graph image corresponding to the second 
expression including the coefficients having the second 
numerical values ; 

displaying , when the user selects the first graph image , the 
selected first graph image and a generated first opera 
tion receiver for changing , according to an operation of 
the user , the numerical value of each coefficient 
included in the first expression corresponding to the 
first graph image ; 

displaying , when the user selects the second graph image , 
the selected second graph image and a generated sec 
ond operation receiver for changing , according to an 
operation of the user , the numerical value of each 
coefficient included in the second expression corre 
sponding to the second graph image ; 

in a case in which the first graph image is selected and the 
first graph image and the first operation receiver are 
displayed , and the user operates the first operation 
receiver to change the numerical value of at least one 
of the coefficients of the first expression , changing the 
first graph image which is displayed on the display 
screen , according to the first expression in which the 
numerical value of at least one of the coefficients is 
changed from the first numerical value to a changed 
numerical value ; and 

in a case in which the second graph image is selected and 
the second graph image and the second operation 
receiver are displayed , and the user operates the second 
operation receiver to change the numerical value of at 
least one of the coefficients of the second expression , 
changing the second graph image which is displayed on 
the display screen , according to the second expression 
in which the numerical value of at least one of the 
coefficients is changed from the second numerical 
value to a changed numerical value ; 

wherein the method further comprises : 
displaying different graph types as displayable graphs 

according to the number of positions designated on the 
display screen by the user ; and 

receiving a user selection when the user selects one graph 
type among the displayed graph types ; and 

wherein the first expression and the first numerical values 
of the coefficients are determined based on the posi 
tions of the designated points and the received graph 
type . 

6 . The graph display method according to claim 5 , 
wherein : 

determining the first expression includes calculating the 
first expression as the graph display object according to 
the positions designated on the display screen by the 
user , 

the first operation receiver includes plural first operation 
receivers for respectively changing the numerical val 
ues of each coefficient included in the first expression , 
and each of the first operation receivers includes a 
numerical value range having a median value at the first 
numerical value of the corresponding coefficient 
included in the calculated first expression , 

35 
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the second operation receiver includes plural second numerical value of at least one of the coefficients is 
operation receivers for respectively changing the changed from the first numerical value to a changed 
numerical values of each coefficient included in the numerical value ; and 
second expression , and each of the second operation in a case in which the second graph image is selected and 

receivers includes a numerical value range having a 5 the second graph image and the second operation 
receiver are displayed , and the user operates the second median value at the second numerical value of the operation receiver to change the numerical value of at corresponding coefficient included in the second least one of the coefficients of the second expression , expression , and changing the second graph image which is displayed on 

each of the first operation receivers and the second the display screen , according to the second expression 
operation receivers is operable to change a numerical in which the numerical value of at least one of the 
value in the numerical value range . coefficients is changed from the second numerical 

7 . The graph display method according to claim 5 , value to a changed numerical value ; 
wherein : wherein : 

in the determining of the first expression , a graph type is 15 the program further causes the processor to perform 
specified based on consecutive positions designated on processes comprising : 
the display screen by the user , and the first expression displaying different graph types as displayable graphs 
is determined according to the specified graph type . according to the number of positions designated on 

the display screen by the user ; and 8 . The graph display method according to claim 5 , 
wherein the at least one distinctive graph image includes a 20 receiving a user selection when the user selects one 
graph image which passes through an origin or a graph graph type among the displayed graph types ; and 
image which is in contact with a coordinate axis . in the expression determining process , the processor 

9 . A non - transitory program recording medium storing a determines the first expression and the first numerical 
program that is executable by a computer including a values of the coefficients based on the positions of the 
processor and a display having a display screen , the program 25 designated points and the received graph type . 
causing the processor to perform processes comprising : 5 10 . The program recording medium according to claim 9 , 
when positions on the display screen are designated by a wherein : 

user as designated points , determining , according to the in the expression determining process , the program causes 
designated points , ( i ) a first expression including coef the processor to perform a process of calculating the 
ficients as a graph display object and ( ii ) first numerical 30 first expression as the graph display object according to 
values as numerical values of the coefficients , wherein the positions designated on the display screen by the 
the determined first expression corresponds to a first user , 
graph image ; the first operation receiver includes plural first operation 

additionally determining second numerical values as receivers for respectively changing the numerical val 
numerical values of coefficients of a second expression 35 ues of each coefficient included in the first expression , 
corresponding to a second graph image which is at least and each of the first operation receivers includes a 
one distinctive graph image which has distinctive char numerical value range having a median value at the first 
acteristics and which is similar to the first graph image ; numerical value of the corresponding coefficient 

displaying , on the display screen , ( i ) the first graph image included in the calculated first expression , 
corresponding to the first expression including the 40 the second operation receiver includes plural second 
coefficients having the first numerical values , and ( ii ) operation receivers for respectively changing the 
the second graph image corresponding to the second numerical values of each coefficient included in the 
expression including the coefficients having the second second expression , and each of the second operation 
numerical values ; receivers includes a numerical value range having a 

displaying , when the user selects the first graph image , the 45 median value at the second numerical value of the 
selected first graph image and a generated first opera corresponding coefficient included in the second 
tion receiver for changing , according to an operation of expression , and 
the user , the numerical value of each coefficient each of the first operation receivers and the second 
included in the first expression corresponding to the operation receivers is operable to change a numerical 
first graph image ; value in the numerical value range . 

30 displaying , when the user selects the second graph image , 11 . The program recording medium according to claim 9 , 
the selected second graph image and a generated sec wherein : 
ond operation receiver for changing , according to an in the expression determining process , the program fur 
operation of the user , the numerical value of each ther causes the processor to perform a process of 
coefficient included in the second expression corre - 55 specifying a graph type based on consecutive positions 

designated on the display screen by the user , to deter sponding to the second graph image ; 
in a case in which the first graph image is selected and the mine the first expression according to the specified 

first graph image and the first operation receiver are graph type . 
displayed , and the user operates the first operation 12 . The program recording medium according to claim 9 , 
receiver to change the numerical value of at least one so wherein the at least one distinctive graph image includes a 
of the coefficients of the first expression , changing the 0 graph image which passes through an origin or a graph 
first graph image which is displayed on the display image which is in contact with a coordinate axis . 
screen , according to the first expression in which the * * * * 


